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^ (57) Abstract: It is intended to disclose a modified glucose dehydrogenase characterized in that, in glucose dehydrogenase accom- 
panied by pyrroloquinoline quinone as a coenzyme, one or more amino acid residues are substituted by other amino acid residues 
^ in the region of from the 186- to 206 -residues in water-soluble P(3QGDH originating in Acinetobacter caloaceticus ox an equivalent 
^ region of another species. It is also intended to provide a gene encoding the modified glucose dehydrogenase as described above, a 

O vector containing the gene, a transformant containing the gene, and a glucose assay kit and a glucose sensor containing the modified 
glucose dehydrogenase as described above. 
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(57) mm-, tf □ n + y ') >$fflB^t-r-5^iU=l-XBi7K^a£^lCfcl^r. AcinetobactercalcoaceticusiSETK 

jsttPQQGDHOjm 1 8 6^SA^^,m2 0 6SlS©fii«^fcl*^te<D«lc^J(t■5l^ll©^@ls^lc^JL^T i *fcii-t-*i 
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5 viy^y>^^mmmt-r^^/^=^—:^m:^mmm (pqq 

M-rSc ;^:^-^v/i5^— if (GOD) $)6v^{i^//^3 
6 y ^l^^TK^^m (G6PDH) ^fflV^S^mffi^-J;'9^*$tvTV^fc„ 

fc^.?^*^ UTPQQGDH<DfS^;iS?ie ^ttrv^^o PQQGDHf*. t'nn 

pQQGDHtcfi, mf^^\^mmt7m^mmT!)^h^:Ltf)^j^^fix\,^^o m 

Jg-^ttPQQGDH^. ^^«I8 7 kDa(DVi/i//V-<:/^K®^«-t?fcl9, 
ffi^(^^^'^i^|^^4@l^c4oV^TJ£<mv^fc$tLTV^-5>o -^Jx-fi*. AM. Gleton" 
Jansen et al., J. Bacteriol. (1990) 172, 6308-6315 S^#fi^$i^ycV^o 
25 ttP QQ GDHti: Acinetobacter calcoaceticus CC)V^ < o:6>C0*^{e:*5V>-C-?:(^# 
^5E;iS5|^$ttT*3«9 (Biosci. Biotech. Biochem.(1995),59(8), 1548- 1555) . ^ 
OWigat-e^^OSj;^ n— =^^i5^$ttT 5 /miBWPJ ht^Z^tiX\^^^ (Mol. 
Gen. Genet.(l989),217:430-436) » A. calcoaceticus ^jfeTK^tttP QQGDH{*, 
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Acinetobacter calcoaceticus S 5fe(^7K^tt PQQGDHOX ^J^^S 

tit o fc„ (A.Oubiie et al., J. Mol. Biol., 289, 319-333(1999);A. Oubrie et al., 
5 The EMBO Journal, 18(19) 5187-5194 (1999); A. Oubrie et al. PNAS, 96(21), 
11787-11791(1999)) o :ithh(D-mXi^^tlit. Tk^ttP QQGDHft 6 0(D 

Jt-m ^ V ^ ^ o b bT^^^OS e> p Q Q G D H i//!^ =t — {C^-f -5 

bfc;eiSo-C:2|5:^§g.f*, ^/Va— ;^(cl^-^S5g^^4}6Si^V^3^:^M7K^ttP QQG 
DH ^li#-t-<5 :i ^ ^ B 6^ ^-fSo 

15 

-f- ^ mn^^Mib . i^^^s^:ftn"p5>*ff jfe ^t^ii^^ffi X # 5 ^mm p q q g d h ^ 

i-/ifc»*>. :^^mi-i. fnndey y :/df-y v^M^^^-r^TK^tt^Vi^a— 
b< H^I^Pjcoeic^MPQQGDHft. ;^ic:^-t-5^J^?'l4i:Jt-<T. 
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i9 ^ $ b (C0 * b < 3 0 %UTXh?>o 

5 T> Acinetobacter calcoaceticus ^JpE^^ic^ttP Q QGDHOU 1 8 6^S;?I^^ 

10 m-^mf-r^o 

i~o -B^Jx-f^. Acinetobacter calcoaceticus &L^<D±.!l^\Z^^-t^7k^^PQQ 
15 GDHIC^SV^T^ Acinetobacter calcoacetictis S5i57K^14P QQGDH<75B 1 

m&M(D-dmm::^^hM.xmmm^'^(Dm&Wi^is\,^xm c^fij^mfc LTv^^ 

^'^Sfi^f^^x.bHS:^^^ ^Miicfi rAcinetobacter calcoaceticus fi5l57K^ 

i4PQQGDH(©mi 8 6asd^b2 0 6m^<Dmmtwim<Dmm t9t>fi^o 

20 ^fefe:. ^fg^(D||7#i©T^ y^^Sfi rAcinetobacter calcoaceticus S 

5fe7j<;^14PQQGDH<7)mi 9 2^^^: lll^<^f4gOT 5: /^^^J ^»t>tu5o 

^!?*b<(t. :2is:5g0^<D5S:^Mi//V'3— Acinetobacter 
calcoaceticus S jfeTK?^-!* PQQGDH(D192#S(^ 5: ^ L < 
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15 2|s:|i§^OTJ(^^i^t^:*3V^Tf*. fc'o y :/dry ^^^^i^^^-f-§:^^/^=^- 

25 :^jl^i7K*^^^^::^3v^T. mm^ixm^f\^^T % ymmn<D 1 9 2#@ o^z/v 

i^^mt^^(DT 5 ym^-mxwWk^f\^x\i^^^mm^^\-^-:^m^mmmt^m^ 
$ixSo 0^ b < fi. ia^ij#-§- ixm^^^r^ y m^n(D 1 9 2 # s (d i/^i^^ 
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^3^^ u < ga^j#-§- 1 -c^ $ tts T ^ / MiE^ij<A> 1 9 2 § g ^/I'tj' ^ 

Gly-Arg-Asn-Xaal-Xaa2-Ala-'iyr-Leu 
15 i^^. Xaal. Xaa2. J*^:t<??^^r ^ l/hffU. Xaal 

Gin -e*>^ t # Xaa2 Leu T'^:i'^CV^) ^-^tPo tiTt. b < Xaal Ala. Gly. 
Glu. Leu. Phe. Ser ^fcfi Asp "Cfc . Xaa2 Ala Gly "Cfe^o 

25 

2 (i. ;*:^BJ<7)3fi:^MPQQGDHSr=i~ Ki-S^^^m^S^^^f^^-TS 



wo 2004/005499 




PCT/JP2003/008418 



5 ^m(Dmm^Mm 

UV>3ic^M^Vl'=i— ;^JiJbK^^^t-*5V^Ttt. Acinetobacter 
calcoaceticus S5i€7K^tt P QQGDH(D|| 1 8 6a*75*p502 0 6mSi(DW$l 

iH^iJ#-^ 1 -e^ $ tbS T 5: y miB^'Jc^ 1 9 2 # g i/Vw^ 5 >mm^^T 
T^c:^^^^. ^yixv^s, ?i^^:=-i^m^. hvz^hyT^m^, ^tmv 

^fc$f^b<fi:. :$:^PJ(Z)5^c^MPQQGDH}i. ±az!ioam{->tlP;tT. 452 
20 ■T?M^$t^TV^5o 1 6 7#@(7)r;^/-?7^:/^aS*5j;t)^4 5 2#@<^T>^^n' 
^tlWm 2001-346587 *3 j;r>*i|#^ 2001-197888 ^^:|B^$ttTV^So b;0^ b. — 

ti^^^X. 2^|SPJ^3l*3V^■r. rtLe>(D^m^llI^l;i^A-r'5::^rJc:J;«9 ^//^3- 
Gly-Arg-Asn-Xaal-Xaa2-Ala-Tyr-Leu 
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(^4'> Xaal. Xaa2. itiiMfD^f^r ^ / mM^X-h ^ . fcffU. Xaal 
Ghi Xh^t^ Xaa2 « Leu T*^*7^^V^) ^-^tfo U< Xaal Ala. Gly. 
Glu. Leu. Phe. Ser *fc« Asn "efc V . Xaa2 Ala ^^f* Glj-^ -efc^»= 

Acinetobacter calcoaceticus S JfetD^c^^^TR^tt PQQGDH^=i— Ki-^ 
it-fe-i^t^iB^JfiSa^'J^-^ 2 Xm'^^n^o *BI^O^^^P QQGDH^n-K 
-rSit^f^i. ^^(D7K^i4PQQGDHSr3-K-rSjt^^l-*5V^T. Smi" 

Sambrook h," Molecular Cloning; A Laboratory Manual" M 2 ir^, 1989, Cold 
Spring Harbor Laboratory Press, New York l^lIB^ ^ tl/T V ^ So 

15 K) ^ti^mmt!:^^ mx.i-£izmm) i^'mmuwr^o ^m^m& 

25 S'J ^ HfcH^fe^at ^IrJtiSSi- S r ^ J; <9 . Acinetobacter calcoaceticus ^ 5|5<07K 

^i4PQQGDH(^mi 8 63^s;6=^bm2 0 6mm<DmMitmm(Dmi$i^mBi^ 
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±^(D i 5 1- bT# htitc, ^mm p Q Q G D H ^^mrT ^^mm^i^^^m 

10 

Q G D Htc: J; -5 >//u=i — (Dmiti^ >fe o TSSth ^ ttS P Q Q (^i^lr^-f bilTn 
S hf-zV'^':!!— -DCIP (2, t3n>^3i/— /W 

20 3 KM^^mm^ 

^i^— D — ://^=I^;^^ -^ly/^:^^ Tn— 3 — o — ;^ '^/i^— D — 

v^T_bazliOJ; 5 immf^^^wmi^. ^/v^-y^^-^nt \^tit^<D^m^mr 
■^^m (o^mm p q q g d h \'m^mmM t ]km ux. ^5^/^ = (c^-r §5i 
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:^mm (i* tz. K% 0 P Q Q G D H ^^t^^jV:=i^:^T y -k-T ^ 

^#^t-t-5o m®^b-cf*, ;^'-7}?^^m@, t^m^. ^^mmi:}£^m\'\ :l 

b< f*:^^BJcD^^MP QQGDHfi*:ci'fkUfc?^^"elia±{2:@^'fki-5 

zLthx^^o ^m.mM. v^jv^jvT;\^\iv^m\^^x:^mm<D^mm'PQQ 

Wyt^Atb> PQQ:J3j:t;5C a c 1 2^ *5j:tJ«7«-7=V^— ^— ^*p^-c— ^fi^ 
\z.mW-r^. :^f^=^—5' — t\.X\-t. 7aiy s/TWb:* U :7 3i-:hi^^^ 
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tJfc§ttiJ^"efe5B:*:#ft^ail^2 003-7176 0^j:hm:i2 0 0 2-1 9 6 

10 17 7-^(Dmm^:3i5i:xj^mm\^mm(DiHm^^x:^mmm(D—nt\^x^:n^B\ 

15 mMm\ 

tm.mmm p q q g d Hit>e^(Z)«^ 

ia^lj#-^ 2\Z.7f^^f\.^ Acinetobacter calcoaceticus SjfePQQGDH (OW^ 
it^^^^t><i:t-s ^^O^A^tToyhe KpGB 2fi. -<iJ'i5^— pTr 

c9 9A (7T/Wi/T^±^) <^)•^/^f^^^^D— Acinetobacter 
20 calcoaceticus ^jfeP QQGDHSr=3— K-f-S^otitfe-^^^f Abfc'b'^-efeS 

(m 1 ) o ^?&{-tJ§oTlfR<iL#^6^^m?*(5: J: 9 19 2.m^<n>^)V^ % i^^m^ 
Vir^mMWimKmMi^tzo i e 7#g<DT;^^-?7=¥^^^aS*fc{*4 

KpGB2^fflv^T. iii2(c:^-r^)fetcj; ij^foyho mmicm\'^tc^^^v 

^ Y^—^v h7"^-f-^— (DiE^iJ^^i (c^i-o 2tim(^'^W^^^-t 
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Glnl92Ala 


5'- ata age aag egg gtt aeg ccc -3' 


Glnl92Gly 


5'- caa ata age aag ccc gtt acg ccc ttg -3' 


Glnl92Leu 


5'-caa ata age aag cag gtt acg ccc ttg-3' 


Glnl92Phe 


5'-caa ata age aag aaa gtt acg ccc ttg-3' 


Glnl92Ser 


5'-caa ata age aag get gtt acg ccc ttg-3' 


Glnl92Asn 


5'-caa ata age aag gtt gtt acg ccc ttg-3' 


Glnl92Asp 


5'-caa ata age aag ate gtt aeg ccc ttg-3' 


Glnl92Glu 


5'-caa ata age aag tte gtt acg ccc ttg-3' 


Glnl92Lys 


5'-eaa ata age aag ttt gtt acg ccc ttg-3' 


Leul93Ala 


5'- caa ata age age etg gtt acg -3' 


Leul93Gly 


5'- gaa caa ata age ace etg gtt acg ccc -3' 


Leul93Met 


5'-gaa caa ata age eat etg gtt acg ccc- 3' 


Leul93Trp 


5'- gaa caa ata age ttt etg gtt acg eee-3' 


LeuigSLys 


5'-gaa caa ata age cca etg gtt acg eec-3' 


Aspl67Glu 


5'- cc tga etg atg tte ttt tga tga agg -3' 


Asn452Thr 


5'- c ate ttt ttg gac agt tec gge agt at -3' 



5 

^^^w-^^;;^^ KpKFlSk (SMit (.m ) Id Acinetobacter 
calcoacetieus *5l$PQQGDH<Sr=i— h^-t^^AB'^(D~M^^ts- Kpn I-Hind 
iim^^^ia^iA^. ^th^T:y^u—ht\^fc„ h 5 o f mo 

1 t^mm m) MMu tan i^m^m) -Express Km^y 
Opmo 1 (2 0 fj. 1) (DlXl 0*<D|lIdrs/ h<DT =^^]) l^^^<^y^ 7 

1^^<V77—^ XliKOHA JDNA])^—'^. 1 M 1 4 DNA5!Kyp<7 
'^i^mmiKmrnX^h 6 E.coU B MH 7 1 - 1 8 mutS i^mW^m — Bfe^ t 
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K^E.coli MVl 1 8 4{^?^Wi^mU ^ 
5 GB 2_h(7)»iiMPQQGDHtr3— K-t-5i(t>fe^<^ Kpnl-HmdniUfit^A 

10 »^M*fc(i^^MPQQGDHSr3-K-r53t^^. E. c o 1 i 

^^1^ ^—-Ch^pT r c 9 9A (:7 r^^-^i/T%h) <^-^7V^i5^ cz— rr.^'i/f-^ 
h{C#AU. :^ ^ h^^'E.coh. DH5 atttclfl^Kfemb^cio r;h. 

^4 5 Om 1 OLig^^ iT^t'iyV >5 0 IX ^ ^ u =7 :n=.=i—/l^3 

O/zg/ml-^^) -e^P >'^;=^3^ffiV^T3 7*C-T?— Bfe^t 5:^*lb. 1 mM 

15 CaClg, 5 0 0 nMPQQ^^t^7 KD-Lmm^UMl^fCo M^mi^^mS 
Wr^ -C^yz^tt 'y^Y^yY -^Wlk^ 0 . 3 mMtc t^c 5 J: 5 (ei^^P 

^(D^l. 5B#r^it«bfCo '^%Wm--h^>h'^m (SOOOXg, 10^. 4°C) 
-effi#:^llllIXb. r<^m#:^ 0 . 8 5 %N a C 1 ^^T' 2 [iJSfeit bfCo *® bfc 
^^^7^:/^>^u;^T'«K#U (lOOOOXg, -^imL 

20 #0^#:^l^*brco -b?*lfj@it^L>:»-it (160500 X g (40000r.p.m.), 9 0 5>x 

4*c) b. im&^^m^. ^tL^a*tM^^^iPpt bT^^T«?^ll^fe^J{-*5v^ 
25 mmm'mom^ 

tt^*m//MPQQ. ImM C a C 1 2#?iT-ClB#rai^-b35i^ci-f(iUfCo 

^ 1 8 7 M 1 -f o^ri b. 3 M 1 <^?S'I4I^;^ ( 6 mMD CIP48jizl, 600 

mMPMS 8 Ml, 1 OmMy i^^M«^^pH7. 0 1 6 m 1 ) *3 J;tJ«#^i 
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m^f^^(Dm^i-i. mmc:iS\f l O mM mo P S - N a O H^^W. ( P 
H7. 0) '^^^::j3V^TPMS (^a^^rv^^p? hir/^:^^.— -DCIP (2, 
6-i^^nn:73;/— /W>'K:7ai/— /l') ^^V\ DC I P<?? 6 0 0 nm<^®^ 

tl^fco ^(Dt^. l5>rHlt-l Mmo 1 (DDC I P;6S3^7n$tL5^*?£t4^1^ 
=^^yht\^fCo ^ti. DCIP<^pH7. 0 (c:*3tt§^/^@i3fe#^fi 1 6 . 3m 

SM^^*r^^i£tt<^^n5. h;6^C>. Km^^«);fco ^^^^ 2 J^:^-t-o 

10 

^2 





S Km M(mM) 


Vmax (U/mg) 




30 


129 


Gliil92Ala 


50 


123 


Glnl92Gly 


36 


94 


Leul93Ala 


177 


42 


Leul93Gly 


157 


46 


Leul93Met 


98 


176 


Leul93Trp 


25 


17 


Leul93Lys 


41 


36 



mmm4 
15 &n^m^(owm 

titim^m:^s X v^^^mm p q q o d h (Dm^wmmm^a ^^n^eti 1 ^ m p q 

Q. ImM C a C 1 2#1^T-ClH#rBm-h^t3^bUfCo rtT.^1 8 7 M l"fo 
:9-?iU 3 fi I (Of^^&^M (6 mM DCIP, 6 0 OmM PMS, 1 OmM 
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Ganl92Ala 


Ganl92Gly 


Leia93A]a 


Leul93Gay 




20mM 


!20mM 


20inM 


20mM 


20mM 




100(%) 


100(%) 


100(%) 


100(%) 


100(%) 




45 


29 


34 


50 


39 


3-O-m- 


82 


80 


101 


66 


60 




8 


10 


12 


34 


26 




49 


20 


24 


39 


30 




53 


56 


40 


64 


56 




85 


138 


85 


84 


71 
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Gliil92Ala 


Ganl92Gay 


Leful98A]a 


LfiTilSSGay 




lOOmM 


lOOmM 


lOOmM 


lOOmM 


lOOmM 
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100(%) 


100(%) 


100(%) 


100(%) 




62 


41 


45 


47 


35 


3-O-m- 


92 


93 


98 


86 


59 




8 


6 


19 


25 


17 


-^fv 1 — :^ 


51 


56 


44 


50 


46 




51 


56 


44 


50 


46 




42 


73 


59 


59 


39 
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^6 







LeuldSMst 


Leul93fDp 


LeulSSIys 


mmmm 


20mM 


20inM 


20mM 


20mM 




100(%) 


100(%) 


100(%) 


100(%) 




11 


36 


24 


43 




7 


17 


6 


8 




61 


59 


76 


48 


•^/u 1 — :^ 


61 


39 


17 


81 



5 -m^^^^-rh^mn(o^^mmm^m\^^x. mmm'iSt^m^x.fz.m 

10 





Aspl67Glu/ 

Asn452Thr 


Glnl92Gly/ 
Asn452Thr 




20mM 


20mM 




100(%) 


100(%) 


;^ 


2 


32 


3-0-m-i//V 


4 


98 










2 


14 


-v/V' 1 — 


2 


46 




12 


21 
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P^*5j;t)«5 juMPQQ. 1 OmM C a C 1 z^^T'CWMB^^M 

10 iJ^/i^ 3 —:^m^ 2 0 0 mM* -e^SPl^;6S^ e>;^^-f . K s i J* 2 0 0 mMSkJiX 

15 ^jte^wj 2 -e# h titim^mis X t)« Gini92Asp m^mmm^^^'eti i o mM 
y v^®^ p H 7 . 0 xm^it i^ftm-^ uri^^m^ -m-^"^-^ 

7i^TSKge 1 CM— TOYOPEARL 6 5 OM C^y— 1^^#|±) }31 
Pi^^^-ltfCo ^0;^7Ai|rl OmMP i/®?M«^pH7. 0. YSOml-egfei^ 
bfc^. 0-0. 2M Na C 1 iSr^tjM OmMy :^l?^^^^pH7. 0^fflV\ 
20 Bl^-Sr^m ^*fCo iJ^iifi 5 m 1 i n-etTofc„ GDHfStt^^-rSlli:^-^ 
|l]llRU> 1 OmM MOPS-NaOH^W^ (pH7. 0 ) "e— BJfe^^Ff UfCo 
J: 9^-b-cm^^»i6^l^J?ll— ^c&5S:^MPQQGDHSfi®^#/Co #bti.fc 
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20 



^1 0 





Km 

VTTllVX/ 


kcat 

1 CA/^* 1 1 

VooC ) 


kcat/Km 
vmivx ijcc V 




48 


1193 


25(100%) 


Tn— ;^ 


182 


73 


0.4(2%) 




198 


215 


1.1(4%) 




145 


89 


0.6(2%) 




55 


167 


3(12%) 


-^jv 1 — ;^ 


147 


65 


0.4(2%) 


■fen if::^— ;^ 


16 


226 


14(56%) 



5 ri-- 5, h<^ Gaiil92Ala®:^M^9^lJ:;«7— TJ^V'^— ;^ h 2 0 m g ^*P;tTJt^ 

1 %(Z)i/yVi5'/l'T/^7'^t K^-a£? 1 0 mM MO P ^W^WL ( P H 7 . 0 ) 
10 ^ig.-e 3 0 5>r^Mm bfc^. 2 0 mM y v^^'Sr-^t? 1 0 mM MOPS W^Wi 
(pH7. 0) O'^mfiimi.X^/V^/i-T/Uy'ii V^y^^y^^'ii^^ 

Lfco ::<Z)^^10mM MOPSi^Hf^ (pH7. 0) ^-V^UX-l^mSl 

15 MPQQGDH^H^'fkL/ci^^-fei/f— ^fflV^T. 0. ImM-SmMCD^ffl 



20 ]k^i^/u=i—p^m\Mm±:^-^—<Dm'f-t i^x^mxh^o 



wo 2004/005499 




PCT/JP2003/008418 



Acinetobacter calcoaceticus ft Jfe^K^tt P Q Q G D H 18 6 ^^/&=» H 2 

Acinetobacter calcoaceticus ft jj^TK^Ilfe PQQGDHtDl 9 2#@C0 5 

ia^J#-§- 1 ^ T 3: / mm^KD i 9 2 # S <^ i/zv^J' 5: :/^S;dSfiiioT 5: / 
20 5 . iH^IJ#-^ 1 X-m $ 5 T 5 7 mmm(D 1 9 2 # i O ^Jl-^ ^ i^m^t^T 

25 m^m-^ixm^if\^^T^ymmm(D 1 9 2#B(OiJ^/Wi5^ s: i^m&t 1 e 7#@ 

:ib^m(OT ^ ymm&xm^^tlX:id 9 . ^^019 2#@ (Di/y^^J^ ^ ^^aS7)ST7 
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22 



8 . ia?ij#-^ 1 -e^ ^tvsT ^ y mi^co 1 6 ? # @ (ott./^^'j ^i^mm^ 

t^^iv^ 5: :/maS-e«ii$tuT*3 1) . /ii^o4 5 2#e (^T;^^N°7=sf :^asm 
15 (7)T5y^aST*gm$^^•CV^S. if^:S9fE^(D3Jc^Mi/yv=-;5^flJbK^^^o 
1 1. sa^iJ#-i-i-e*§tb?>T5 /miB^iJ©! 6 7#g(^T;^/-?9=¥:/^a^ 

1 2. t°np:3ry y ^'dr/i^^rM^mi^-l-S^VV^— ^iiJbK^^^lc:*5V>-C. 
20 iB^J## 1 X^-^MT ^ /mWM<D 1 9 2#B ^ >'a»m<7)T 5 y 

7^^^as. i/yx^^as. ^i^mnm. o^^^^^as. 7:ii::^/ut7^ 
25 :^as. -fe y ^'as. *y^c«T;^^-«7 ^^ma*-esm$tLT:j3 9 . 4 5 2 

#@or>^^N-7=¥i^aS;iSfib{^r^ymas-eg^^tb-cv>5. ft^^i 2®^ 

v:=-i^mm. ^^.ymm^. ^-1'^>^as^ yaL^jvTv=^ 
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5 Acinetobacter calcoaceticus S 5^7X^-14 PQQGDH(751 9 SSgcOn-Yi/V 

1 7 . iB?ij## 1 -e* r 5: / ^sb^ijco i93#@cDn-r i/>'^*;eis, r 
15 ia^j 

Gly-Arg-Asn-Xaal-Xaa2-Ala lyr-Leu 

(^4^. Xaal. Xaa2, l-^BM(D^^T ^ ^m^^^X^^. fdfcb. Xaal 
Gin -efe S t # Xaa2 Leu xn^i:\^ ^) 

20 19. XaalidSAla. Gly. Glu. Leu, Phe. Ser Asp , Xaa2 /5S 

Ala ^ Gly-C S . ft^^g 1 8 mm<D^mm ^/l- =^ flfc^K^^^o 

2 0 . 1-19 <?5V^-ri^;&^^3:|5^og^:^M^/^=-^JJ^^.7K^^^^3- 

2 1 . f»5j<:^ 2 0 ie:iBm<^at^^^ ^-^tf -^iJ' ^ -o 
25 2 2. ft^:« 2 0 l-fB^c^ jg^S^^ ^-^tfJi^gi^m^^o 

2 3 . 2 0 i::|Sm<?53t^555^fe^*:t:ijfsa^52i* tb-C V ^ , m^^m 2 2 

2 4 . itjjt:^ 1-19 (D\,^-m^^z.tm(D^mmi!^/i^=^-:^mjkmmM^^t^ 
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\ pKF18k+pGB2{ICpn l-Hfn(/ill) 
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Sequence Listing 

<110> Sode, Koji 

<120> Glucose Dehydrogenase 

<130> psd9010W0 

<150> JP 2003-71760 

<151> 2003-03-17 

<150> JP 2002-196177 

<151> 2002-07-04 

<160> 19 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter. calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

15 10 15 

Phe Asp Lys Lys Val lie Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 
115 120 125 
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Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 
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370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
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acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 8 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is any amino acid residue 
<222> 5 

<223> Xaa is any amino acid residue 
<400> 3 

Gly Arg Asn Xaa Xaa Ala Tyr Leu 
<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 4 

ataagcaagc gggttacgc cc 22 
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<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 5 

caaataagca agcccgttac gcccttg 27 
<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 6 

caaataagca gcctggttac g 21 
<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 7 

gaacaaataa gcaccctggt tacgccc 27 
<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 8 
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cctgactgat gttcttttga tgaagg 26 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

catctttttg gacagttccg gcagtat 27 
<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

caaataagca agcaggttac gcccttg 27 
<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

caaataagca agaaagttac gcccttg 27 
<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
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<400> 12 

caaataagca aggctgttac gcccttg 27 
<210> 13 
<2il> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 13 

caaataagca aggttgttac gcccttg 27 
<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

caaataagca agatcgttac gcccttg 27 
<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 15 

caaataagca agttcgttac gcccttg 27 
<210> 16 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> primer for point mutation 
<400> 16 

caaataagca agtttgttac gcccttg 27 
<210> 1? 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 17 

gaacaaataa gccatctggt tacgccc 27 
<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<.400> 18 

gaacaaataa gctttctggt tacgccc 27 
<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 19 

gaacaaataa gcccactggt tacgccc 27 



PCT/JP2003/008418 



INTERNATroNAL SEARCH REPORT 



Inteniational application No. 

PCT/JP03/08418 



A CIASSIFICATION OF SUBJECT MATTKl 

Int.Cl^ C12N9/04, C12N15/53, C12N1/15, C12N1/19, C12N1/21, C12N5/10 
C12Q1/32 

According to Intemationai Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl'' C12N9/04^ C12N15/53, C12N1/15, C12N1/19, C12N1/21, C12N5/10 
C12Q1/32 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemationai search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG) , WPI (DIALOG) , JSTPLUS FILE ( JOIS) 
SwissProt/PIR/Genbank/EMBL/DDBJ/GeneSeq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 02/34919 Al (ROCHE DIAGNOSTICS GMBH) , 
02 May^ 2002 (02,05.02), 
& us' 2003/0104595 Al 


1-25 


X 


JP 2001-346587 A (Koji HAYADE), 
18 December, 2001 (18.12.01), 
(Family: none) 


1-25 


X 


EP 1176202 Al (Koji HAYADE), 
30 January, 2002 (30-01.02), 

& WO 00/66744 Al & JP 2000-312588 A 
& JP 2001-197888 A • 


1-25 


X 


EP 1167519 Al (Koji HAYADE), 
02 January, 2002 (02.01.02), 

& WO 00/61730 Al & JP 2000-350588 A 
& JP 2000-354495 A 


1-25 



I I Further documents are listed in the continuation of Box C, | [ See patent family annex. 



* Special categories of cited documents: '*T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the intemattoral filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

**P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the intemationai filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemationai search 
25 July, 2003 (25.07.03) 


Date of mailing of the intemationai search report 
05 August, 2003 (05.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



mmm^^ pct/j po 3/0 s 4 1 s 



A. ¥&m(omir^^w(o^m mm^w^m d pc) ) 

Int. CI' C12N9/04, C12N15/53, C12N1/15. C12N1/19, C12N1/21, C12N5/10, C12Q1/32 



m^^norcm^m^$\' m^f^f^m d pc) ) 

Int. cr C12N9/04, C12N15/53, C12N1/15, C12N1/19, C12N1/21, C12N5/10, C12Q1/32 



BIOSIS (DIALOG), WPI (DIALOG), JSTPLUS>^ r ^>^^(JOIS) 
SwissProt/PIR/Genbank/EMBL/DDBJ/GeneSeq 









X 


wo 02/34919 Al (ROCHE DIAGNOSTICS GMBH) 


2002. 05. 02 


1- 


-25 




& US 2003/0104595 Al 








X 


JP 2001-346587 A (#-t±iJ!S^) 2001. 12. 18 




1- 


-25 


X 


EP 1176202 Al (#.mjKW]) 2002. 01. 30 




1- 


-25 - 




& WO 00/66744 Al & JP 2000-312588 A 


& JP 2001-197888 A 






X 


EP 1167519 Al (^{±ij[2:=^) 2002. 01. 02 




1- 


-25 




& WO 00/61730 Al & JP 2000-350588 A 


& JP 2000-354495 A 







ro3S^<D ft ic § I ffl-f- 5 w 
r&j IS]— /■^^'vh^Tsy— Srfifc 



2 5. 0 7. 0 3 



mm^^^^<o^mB 05.08.03 



B*H!|#fFit (I SA/J P) 
100-8915 



03-3 581-1101 



4B 



3 0 3 7 



3 4 8 8 



«^PCT/I SA/2 1 O (^2'<— i?) (1 9 9 8^7^) 



